Physics electronic school books (BSEF) that are currently used in the schools are static and have not optimized its digital format. The purpose of this research is to produce a dynamic and interactive BSEF design that can be used for self-study, designed with scientific approach, and can foster students' critical thinking skill. The method used in this study is research and development which is until to design validation test. The sample for requirement test consisted of 130 high school students and 4 physics teachers drawn randomly from 3 different Senior High Schools in Lampung Province. The data of BSEF needs are collected using questionnaires and analyzed using quantitative descriptive.The expertise design test is carried out by experts in the field of physicseducation. The expertise instrument test in the form of interactive BSEF design assessment sheet. Based on research data, it is known that students and teachers want an interactive BSE that can be used independently, prepared with scientific approach, can enhance the critical thinking skills and contains the interactive exercises equipped with feedback. The results of the expertise test show that interactive BSE that start the showing a physics phenomenon which increases curiosity, is based on scientific approach stages, and contains experimental simulations and exercises which are supported with feedback.
INTRODUCTION
The current curriculum demands are emphasized with 21st-century skills, which students need to succeed in the future. One of the basic demands on 21st-century skills is that students have critical thinking skills [1] . The success of the curriculum is not only determined by the design, but more important is the implementation of learning implementation facilitated by learning resources and adequate learning methods. Lack of student involvement in learning because students have only been required to memorize the subject matter rather than understand, analyze a problem, and solve a problem that may be encountered in everyday life, so the critical way of thinking is poorly trained [2] .
The book is one of the learning resources used by 90% of students. The physics books used today are less than expected and are used only as guides, references or sources of information in physics learning. Electronic physics school books (BSEF) used in schools today are static and have not optimized the digital format it has. To overcome the limited available face-to-face learning time, BSEF should be able to be used independently by students and reduce their difficulty in understanding abstract physics material especially on the topic of quantum phenomena.
Virtual technology is defined as a simulation or visualization that represents an abstract scientific phenomenon. Virtual technology offers an innovative approach to using virtual science labs by incorporating all the components of laboratory activities to provide improved learning experience [3] . Learning activities with experimental methods take a long time. In the even semester of the class XII students have limited time to learn, so that learning activities are only dominated by teachers who only use lecture methods to convey material that is considered important [4] , ignore the scientific approach to learning activities, 72% of students find it difficult to understand the material and lack of trust Self in the face of the test.
Quantum phenomena is a very microscopic topic and can not be observed directly and require a high level of understanding [5] . High-level understanding can be achieved by implementing a scientific-based learning approach that involves observation or observation activities required for the formulation of hypotheses or collecting data. Scientific methods are generally based on the exposure of data obtained by observation or experiment [6] . Therefore, experimental activities may be replaced by the activity of obtaining information from various sources [7] .
Critical thinking skills can be grown through a series of learning activities. In learning activities students are required to learn actively and independently. Critical thinking skills can be trained by providing practice questions equipped with feedback. The exercise of the given problem must be analytical, so as to train and improve students' critical thinking skills. The purpose of this research is to produce BSEF design of dynamic and interactive quantum phenomena which can be used for self-study, designed with scientific approach, and can grow students' critical thinking skill.
METHODS
The method used in this research is BSEF design development research with ADDIE model with stages (1) analyze, (2) design, (3) development, (4) implementation and (5) evaluation. Research development is limited to the development stage.
The first stage is the analysis that becomes the basis for determining the development needs of BSEF design of quantum phenomena. Activity analysis includes needs analysis and analysis of learning materials at school. The instrument used in this analysis phase is a questionnaire given to 130 high school students and 4 physics teachers drawn at random from 3 different senior high schools in Lampung Province to determine the required BSEF criteria.
In the design phase, the design of BSEF quantum phenomena with scientific approach encompasses the breadth and depth of the material so that it can measure students' critical thinking skills and be able to train students to learn independently. At the development stage, the preparation of the BSEF component is considered appropriate to the needs of learning activities in schools. Besides, BSEF also validates the design of quantumphenomena by experts in the field of physics education, using validation instrument in the form of BSEF design assessment sheet. The data collected is then analyzed in descriptive quantitative terms.
RESULT AND DISCUSSION
Based on the analysis of the needs of teachers and students expect a change in the implementation of learning, where students can be active in learning activities, not only hear the explanation submitted by the teacher. Many activities can be done to make students active in learning activities, including providing other learning resources, conducting experiments, and using various learning media (Table I) . Technological advances have the potential to transform learning activities by engaging students in innovative exploration learning activities. In addition to changing the style of learning, technology allows for innovation in learning [8] .Electronic books are the result of technological advances used as portable reading devices, with certain file formats to provide ease of access and use [9, 10] . In addition to being a reading resource, an appropriately designed booklet allows users to access, store and share information in a short period of time [11, 12] and integrate it into other learning resources and media, such as a practicum simulation. Based on the results of validation of experts obtained BSEF design contents Quantum Phenomena (Figure 1) , including description material, animation, simulation, sample problems and discussion, assignments, benefits and applications, references or other learning resources equipped with interactive tests [13] . The description of the material of quantum phenomena begins with the failure of classical physics in explaining microscopic material studies as described in Stefan-Boltzmann's Law, the Law of Wien Shift, and Rayleigh-Jeans Law, thus turning to modern studies initiated by the Quantum Plank Hypothesis. The photoelectric effect, Compton effect, and X-ray effects will also be described. In addition to using the material description, students will more easily understand the material if supported by graphics, images, animations, and simulations [14] .
The use of virtual technology can help students acquire relevant knowledge and at the same time be able to add ideas through the visualization of unobserved phenomena directly. An animation is a graphic art that can be used to simulate motion that can be seen in a certain time [15] . Based on BSEF component requirement analysis data (Table  II) material. Animations to be contained in the BSEF for Black Metal Radiation will show the black body phenomenon can absorb all the coming electromagnetic radiation so that no radiation is reflected or reflected back, the colored lights inflicted on the object being heated can indicate the occurrence of electromagnetic radiation. In Compton effect material is given an animation of the course of photons that pound an electron in a plate, which resulted in the occurrence of scattering. While the material of wave dualism given animation can illustrate that light can be as particle and wave.
Simulation and animation are examples of the application of virtual technology, which has only been regarded as a learning medium, can be used to improve students' understanding of a material and help students develop explanations of complex material [16] . Virtual technology using a virtual laboratory can incorporate all components of laboratory activity through observed phenomena to improve student physics learning outcomes as well as provide enhanced learning experience [17, 18] . The practicum simulations contained in the BSEF include a photoelectric practicum simulation to determine the threshold frequency and kinetic energy generated for each metal, otherwise it will contain a black-body radiation practicum simulation to see the amount of radiated energy emitted. Based on expert validation, the validator also expects the simulation of practicum for the material of Wien spinning law which can be made in graph of frequency function and wavelength.
The need for active, interesting and fun learning activities encourages the use of varied media and learning resources [19, 20] . Learning activities with varied media and learning resources can provide a lot of information clearly so as to deepen students' understanding [21] . Understanding students in a learning material can be measured using various forms of interactive tests.Based on expert validation, the type of interactive test that is considered very appropriate in BSEF is the type of matter of true/false, fill in the blank, sequence, and short essay. The use of interactive tests can train students' critical thinking skills, support effective feedback practices and enable students to take control of learning and assess their own learning outcomes. BSEF quantum phenomena developed with a scientific approach can be used to improve critical thinking skills and students' self-learning abilities (Figure 2 ).The interactive BSEF is designed to have a navigation button that provides the flexibility to select teaching materials and learning resources, beginning with a phenomenon of physics that cultivates curiosity, organized on the basis of scientific approach stages, containing experimental simulations and exercise questions with feedback.
The use of technology can improve learning outcomes that support improvements in students' critical thinking skills. Critical thinking skills can be established when students carry out investigative tasks [22, 23] . Possible tasks to train students' critical thinking skills include exercising an analytical matter in which students are still required to collect their duties to the teacher by e-mail at a certain time. The concept of critical thinking can be seen as a way of thinking that develops from collecting some skills [24] . Critical thinking skills involve aspects of the accuracy and ambiguity of the information provided, including the ability to evaluate arguments based on specific criteria and evidence [25] .
The development of critical thinking skills is very important [26] and relies on learning activities in the classroom where the emphasis is on the transmission of knowledge [27] . Critical thinking skills can be observed by asking students to answer clarification questions, considering source credibility, making inductions and considering induced results, defining terms, and defining alternatives for solving specific problems [28] .
CONCLUSION
Based on the analysis results obtained BSEF quantum phenomena design that can be used as a source of independent learning, has a navigation button that provides the flexibility to select teaching materials and learning resources, starting with a phenomenon showing a curiosity phenomenon, prepared based on stages of scientific approach, and loading learning materials, animation, simulation, sample questions and discussion, and practice questions to hone students' critical thinking skills equipped with feedback.
.
